Regulation of 3-hydroxy-3-methylglutaryl coenzyme A reductase activity and the esterification of cholesterol in human long term lymphoid cell lines.
The regulation of the rate-controlling enzyme in cholesterol biosynthesis and of the incorporation of [14C]oleate into cholesterol esters were studied in established lymphoid cell lines from normal subjects and compared with that of eight patients with genetic abnormalities of lipid metabolism. The activity of 3-hydroxy-3-methylglutaryl coenzyme A reductase, the rate-controlling enzyme in cholesterol biosynthesis, increases in lymphoid cell lines derived from normal subjects after the culture medium is changed to a lipid deficient medium and reaches peak activity after 48 hr. The addition of whole serum and of low density lipoproteins to cell lines derived from normal subjects suppressed 3-hydroxy-3-methylglutaryl coenzyme A reductase activity by 50%, but failed (almost completely) to suppress the activity in the lymphoid cell lines derived from two patients with homozygous familial hypercholesterolemia. When 7-ketocholesterol was added, the activity of 3-hydroxy-3-methylglutaryl coenzyme A reductase was markedly suppressed in both normal and abnormal lymphoid cell lines. Lymphoid cell lines derived from patients presumably heterozygous for familial hypercholesterolemia were difficult to distinguish from normal cells in these studies. The incorporation of [14C]oleate into the fatty acid fraction of cholesteryl esters was stimulated by the addition of the low density lipoproteins to the culture media of the lymphoid cell lines derived from the normal human subjects. The lymphoid cell lines derived from the patients with homozygous familial hypercholesterolemia showed no increase in [14C]oleate incorporation into cholesteryl esters even when a fourfold amount of low density lipoprotein was added to the media; a modest increase in [14C]oleate incorporation was observed in lymphoid cell lines from patients with heterozygous familial hypercholesterolemia. The results of these studies in lymphocyte cell lines are compared with the findings in cultured human fibroblasts obtained from normal subjects and from patients with homozygous familial hypercholesterolemia. Studies of the regulation of cholesterol biosynthesis in the apparently permanent lymphoid cell line maintained in suspension culture offer certain advantages over cultured skin fibroblasts, and, in addition, provide a second tissue for the study of genetic abnormalities from the same patient.